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INTRODUCTION 
m —— 

Aside fran the humanitarian justification for the preventia of hoisting 
accidents, the loss of production caused by one serious shaft accident often 
would more than pay for the cost of the safety measure that would have prevented 
the accident. Hoisting accidets gmerally result in greater econanic loss than 
any other type of mine accidnet except haulage or fires .< 


It is the purpose of this paper to record the safety practices in hoisting 
operations at the United Verde mine, where safety is considered of prime 
importance, All accidents or near accidents resulting in personal injury, 

property damage, potential property damage, or any canbinatian of these must 
be reported. These accidents are investigated thoroughly, and methods or 
equipment, or both, are corrected. Meny of the safety devices mm ne 
equipment were designed pecans of near accidents. 


the safety program at this operation is based on the prevention of 
accidents and break-downs through the installation of proper equipment, adequate 
maintenance employing frequent periodic inspecticns, and the proper training 
of employees by the use of established Codes of Safe Practice. 
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GENERAL INFORMATION 


The United Verde mine is on the northeasterly slope of the Black Hills, 
in central Arizq@a, in the Jerome mining district, near the town of Jerane. 


The copper deposit is a pipelike sulfide body formed by the replacement of 
sediments end quartz porphyry along a diorite cmtact by mineralizing solutions 
following the intrusian of the diorite. The principal ore mineral is chal- 
copyrite, which, however, is intermixed on the bottan levels with marmatite and 
sphalerite to produce a ocopper<zino ore on these levels. This ore body has 
been mined for over 60 years and is now believed to be effectively bottaned. 


The mine is opened by two adits and three operating shefts. Men and 
supplies are transported through the 500-level service tunnel, 1,600 feet in 
length, connecting the 500-level mine surface plant with No. 6 shaft. Ore 
is transported fran the No. 5 shaft bins a the.1,000-foot level through 6,&0 
foet of tunnel to the outside Hopewell ore bins. "the No. 8 shaft is used. for 
both hoisting and service below the 3,000 level. | | 
2] Bureau of Mines, Accidnets fran Hoisting and Haulage in Metal Mines. Metal- 
Mine Accident-Prevention Course - Sec, 2: Miners! Circular 53, 1945, Dole 
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DESCRIPTION OF SHAFTS AND HOISTS 


Ore is hoisted fran the 3,000 level, and above, to the 1,000 level throug 
No. 5 shaft, whereas No. 6 service shaft serves the mine fran the 500 to the 
3,000 level. Below the 3,000 level, No. 8 is a cambined service and ore- 
hoisting shaft. In addition to these, other shafts are maintained for ventila- 
tion and emergency exit. 


The Arizona ccde of hoisting signals is posted in the hoist roams and @m 
all shaft statims. First-aid supplies are available at shaft stations on 
each operating level. — , , 


No. 5 Ore Shaft and Hoist 


This shaft is concrete-lined and has two 5- by 5-foot hoisting canpart- 
ments and one 3-foot 4-inch by 5-foot manway, pipe, and cable canpartment. The 
hoist roam, sheave roan, and spill pocket are on the 1,000, 800, and 3,150 
levels, respectively. A small hoist on the 2,850 level operates a cage and a 
small skip in the manway campartment fram the 3,000 level to the 3,300 level. 
It serves to hoist muck fram the spill pocket to the 3,000-level loading 
pocket and to hoist men in the emergency exit system. The. shaft guides are 
steel below the 1,800 level and Douglas fir abcve it. Access to the shaft at 
each level except "the 1,000 ‘level is fran one side only, the opening being 
canpletely closed off by a heavy steel door. Small steel man doors are pro- 
vided in the large doors for access. At the 1,000-level station the shaft 
openings are guarded by expanded-metal gates. Concrete curtain walls divide . 
the hoisting canpartments and the manway canpartment fram the adjacent hoisting 
canpartment e 


Ore is hoisted in each hoisting canpartment in a 9-ton-capacity skip 
carrying a 7-ton load fran the lower levels. Each skip is equipped with a 
platform and handhold for use by the skip tender, and a steel bamnet protects 
men riding the platform, . The platform is hinged and, when in position for use 
by the skip tenders, covers the skip. When in positim for hoisting ore, it 
is latched to the bail in a vertical positiq@. The skips dump autanatically 
into the selector at the top of the dump pockets and are loaded fram loading 
cartridges at each level pocket. The gates on the loading pockets and the 
loading cartridges are air-operated. 


The 1-3/8-inch, 6 x 19, Seale-canstruction, lang-lay hoisting rope is. 
attached to the skip by means of a spelter-filled socket. 


The double-drum, double-clutched hoist is driven by an 800-horsepower, 
direct-current motor through herringbm®me gears and is equipped with an suto- — 
matic lubricatian system. ‘The drums are 10 feet in diameter and have 5-foot 
faces. The direct-current motor is supplied power fran a 600-kw. motoar= 
generator set employing a flywheel for equalizatim of power demands. 


The hoist is controlled by means of me power lever and a combination 
clutch and brake lever for each drum. The power lever has mly three positions- 
lower, neutral, and raise. The power fed to the hoist motor is veried through 
a controller, whi ch controls the magnitude of the field strength of the gener- 
stor current. This method gives accurate control of the hoist at any speed 
oe gpods with either balanced or unbalanced condition of the load. 
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A dial indicator for each drum serves as a gameral level indicator, and 
the drums are marked to show the exact positiam of the skips. Mechanical 
recording machines record the positiam of each skip throughout the day. 


the hoist roan is of concrete ring omstruction with camecrete floor, 
and the spaces between rings are gunited (fig. 1). The roam is ventilated 
adequately with fresh air. It is well-lighted, kept clean, and sufficietly 
quiet so that the engineer can hear the signals easily. Only certain 
authorized persons are pemitted to enter the hoist roan. Guard rails are 
provided around all the machinery and the hoist engineer's stand. A 20-tm@m 
crane handles heavy equipment. A stairway with a hand rail passes through 
the cableway to the sheave roan, which is cocreted and has a steel floor. 
The head sheaves are 10 feet in diameter and are guarded by an expanded metal 
grill Of eet highe 


Safety Devices 


Each drum of the No. 5 shaft hoist is equipped with one service brake, 
which is capable of stopping the load, thus permitting me brake to serve as a 
spare, These brakes act directly on the hoist drums and are hydraulically 
Operated to open and close autamatically by means of weights, Interlocking 
of the brake and clutch on each drum is accamplished with a canmo lever,’ so 
that. it is not possible to release the brake when the clutch is out. This 
lever has three positions: clutch in-~-brake off, clutch in--brake mm, and 
Clutch out--brake on. A locking device is used to keep the lever in the last 
position. ‘The brakes are interlocked with the power to the hoist motor, so 
that if the direct-current circuit breaker, which provides overload protection, 
ds not closed, the brake cannot be released. Electrical interlocking prevents 
restoration of power if the power lever is not in the neutral position. 

If the skips should strike an object, the brakes will set autanatically. If 
the overload limits are exceeded, power goes off and the brakes set. Failure 
of the hydraulic system on the brakes also will cause the brakes to set, 
There are two pumps in the hydraulic system, each of which is operated half 
the shift. The brakes are also interlocked with limit switches in the a 
above the dump. 


Mechanical overwind and underwind protection is provided. This safety 
device acts on the controller, forcing it to the neutral position. 


A hand-opereted "safety-run" switch can be used to out off the power if 
the power lever should fail to operate and, as an additioal precautim, when- 
ever the hoisting engineer leaves the stand. 


Adequate overload protectim is provided for both the hoist motor and the 
motor that drives the generator. 


At each loading station, valves in the canpressed-air lines are so cm- 
structed that they can be locked in the off positim. This precludes operatim 


of the loading pocket ond cartridge gates by unauthorized persons. Keys are in 
possession of the skip tenders, who keep all valves locked when not in use, 
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All loading pockets and cartridges. are provided with sprays for the 
allaying of dust when ore is transferred. Sprays.are operated when necessary, 
and at the discretim of the skip tendexs, through canveniently located foot 
valves. Two skip tenders work together. A marker is tied to the hoist rope 
above the skip, so that the ship tender may check the position of the skip 
before opening the loading cartridge. Whenever rock or other material drops 
down the shaft, the skip tenders immediately examine the shaft and selector 
room before proceeding with normal work routine. 


' No. 6 Service Shaft and Hoist 


This shaft is square in section and is divided into an 8 by 13-foot 
service canpartment, a 9-foot 4-inch by 4-foot manway, cable, and pipe can- 
partient, and a 3- by 4-foot counterweight caupartment. The hoist roan is mm 
the 500 level, the sheave roam is at the 400 level, and the sump is just below 
the 3,000 level. the shaft is concrete-lined to the 1,950 level, and below 
that level it has cacrete rings 30 inches wide, with a space of 40 inches 
between rings. Curtain walls of concrete above the 1,950 level and of heavy 
wire screen between rings below are provided between canpartments. ‘The guides 
are ot Douglas fir. Heavy steel end expanded-metal sliding gates 5-1/2 feet 
high, with heavy rail or I-beam reinforcing, are used ut the stations (figs. 2 
and 3)e Men waiting to be hoisted sre required to stay back of yellow lines 
painted on the station walls. Statios are open where ground omditims permit, 
but steel séts and reinforced oncrete are used where necessary, The S00-level 
statim is of cmcrete construction end has two levels to afford quick loading 
of men on the double-deck cage. The subway serving the lower deck of the cage 
Opens only on one side of the shaft. : 


The double-deck cage has three sets of guide shoes and is equipped with 
safety dogs. There are solid sheet-aluminum doors 5 feet high at both ends 
of each deck. These doors mist bo in place when the shift is hoisted and are 
kept a at least one end of each deck at all times (fig. 3). Mon riding in 
the cage whem the doors are off on me end must stay back of yellow lines 
painted on the sides of the cage 3 feet from the end. Each deck has a capacity 
of 50 men, but the cage is not loaded to capacity. Sach deck has two sets of 
rails and holes in the floor to hold safety stops in place to keep the loaded 
cars fran moving when supplies are transported. Long supplies are lashed to 
the bonnet frome at the top and held securely at the bottan by blocking with 
steel pins through blocks and the holes in the bottan of the cage. 


The 1-3/4-inch, 6 x 19, modified-~Seale-canstruction, lang-lay hoisting 
rope is attached to the cage by means of a spelter-filled socket. A safety 
clamp 18 inches above the socket is ettached to the cage by heavy bridle chains 
to serve us & secondary safety connectim (fig. 4). 


A flat cable made at the mine is used @m the 10-ton counterweight. This 
cable is 1/2 by 5-1/2 inches in size and is woven of twelve 1/2-inch wire 
ropes of 4 x 7 construction. | 


The hoist has a 12-fo0o0t-diameter single drum with a 6-foot face. It is 
driven through herringbme gears by a 500-horsepower inductian motor, The hoist 
ids controlled by a power lever, a service brake lever, and an emergency brake 
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Figure 2. - Station gate on 3,000 level, No. 6 shaft. 
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Figure 3. - Door on double-deck cage, station gate, cager pull cord at 
station, radio signal pull cord, and emergency bell cord in 


No. 6 shaft. 
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Figure 4 - Rope attachment and bridle chains on cage, No. 6 shaft. 
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Figure 5. - Hoist engineer's platform on No. 6 hoist showing general level 
indicator, level markings on hoist drum, and signal panel with 


annunciator boards. 
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lever. The power lever has four positians: lever, neutral, raise, and dynamic 
brake. A liquid rheocstat cmtrols the power to the motor, 


The flat cable winds on itself on a separate flanged reel. The sheave | 
wheel on the flat cable is 8 feet in diameter, and that on the cage rope is 10 
feet in diameter, - 


An accurate and reliable indicator of the cage position is placed so as 
to be in constant view of the engineer. A dial is used as a general indicator, 
end the drum is marked to show the exact position of the cage (fig. 5). 

This hoist is equipped with a mechanical recorder also, 


The hoist roan is large, well-lighted, clean and adequately ventilated 
with fresh air. The floor, walls, and ceiling are cancreted. There is a 
guard mil 3-1/2 feet high around all machinery and panel boards. A 15-tm 
crane is available for repairs. The cableway to the sheave roan is provided 
with a stairway with hand rails. The main sheave wheel is provided with a 
guard; the other sheave whoel is more than 7 feet above the floor and therefore 
does not require a qgiaard. A small crane is available for making repairs in 
the sheave rcan. 


Safety Devices 


The No. 6 shaft hoist is equipped with three independent brakes. The 
service brake which acts directly on the hoist drum, is hydraulically operated 
fran a hand lever that mst be held open to operate the hoist. If the oil 
level in the accumlator tank of the hydraulic system should get below a safe 
level, the power will cut off, and the service brake will set autanatically. 
The dynamic brake, operated off the power lever, causes magnetic braking of 
the motor by applying 250-volt direct current on the motor winding. ‘This brake 
can be used in an emergency and also in normal operation to slow down the hoist 
and preserve the service brake, especially when holsting heavy loads. The 
faster the load is moving when this brake is applied, the greater the braking 
action obtained. The direct-curra@t power required for dynamic braking is 
supplied by a small motor-gmerator unit. In case of power failure, this unit 
must be reset to start, and it is also interlocked electrically with the hoist 
power-cmtrol circuit; s0,,unless it is in operation, power cannot be applied 
to the hoist, The emergency brake is cmtrolled fram a separate hand lever and 
operates am the motor sheft. It is a hydraulically opened, weight-cloed 
brake that is held op@ by the actim of a relay, the field being energized by 
32-volt direct-current electricity supplied by a bank of batteries. ‘The use 
of batteries assures operation of this brake in case of power failure. This 
brake, as the name implies, is for emergency use mly. 


There is a mechanical underwind and overwind safety device to set the 
service brake autanaatically and limit the holst. There are also top and bottan 
limit switches in the shaft to limit the distance the cage can travel. These 
switches cut off the power and set the service brake. To get the cage past 
these switches, the power must be restored by a hand-operated switch wired for 
that specific purpose. The brake must be reloased by applying pressure @ a 
Poot pedal. 
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Overspeod protection is provided.so that the power. will cut off and thle 
service brake will set autamaticelly when a speed of 940 feet a minute is ex- 
ceeded. At 2a speed of 1,040 feet a minute, the emergency brake will set. ‘Whe 
men are being hoisted or "lowered, a maximum eee of approximately 800 feet a 
minute is observed. 


In case of a power failure, the service breke will set. Unless the brake 
are in operating condition, the hoist cannot be operated. A “safety-run" 
_switch can be used 4S an emergency power cut-off in case the power lever should 
fail to operate. When the switch is in the safety positim, the power is cut 
off. The pump for. circuleting brine solutian in the liguid rheostat is 
interlocked electrically, so that if it is not operating, the safety devices 
operate and the brekes set so the hoist cannot be moved. If necessary, the 
motor could be “plugged" to stop the hoist, but with dynamic braking this is 
not necessary. Plugging in excess can open the overload switches and result in 
canplete loss of power. The hoist motor is provided with adequate overload 
protection by means of oil switches. 


The cage is provided with a slack-rope safety device. If the rope becanes 
slack, a switch closes automatically, causing a “squawker" to sound in the 
hoist roam by means of a radio~audio signal system. 


It is required that the hoistman be notified when heavy equipment is to 
be hoisted, so that he will have the power @m when he releases the brake to 
prevent slipping. When men are hoisted or lowered at the change of shifts, an 
electrician or & mechanic is om duty in the hoist roam. He watches the level 
indicator and is prepered to throw the safety switch that cuts off the power 
in case Of an emergency. An All-Service gas mask is pepe on hand at the hoist 
a platform for emergency use. ~ 


No. & Service end Ore-Hoisting Shaft and Hoist 


This is a timbered shaft with two end a half canpartments fran the 2,850 
level to the 3,300 level and three canmpurtments fran the 3,300:level to the 
bottom of the sump at the 4,630 level. ‘The hoist roam is on the 3,000 level. 
The shaft guides are of Douglas fir. | ee 


. Heavy, steel, hinged gates with rail bumpers are installed at the shaft 
stations, and mam waiting to be hoisted are required to stay behind yellow line 
painted on the station walls. The stations om all levels are well-timbered, 
The getes at the ore pockets are operated by alr. , 


. A skip with ea cage beneath, is used for hoisting in each of two canpart- 
ments 5 feet 2 inches by 5 feet 4 inches in size. Skips carry a load of 3.9 
tos, which is slightly less than their capacity. Each cage holds nine men and 
is provided with folding gates. While men are being hoisted, protective 
screens are hung am the gates after they are closed to prevent men fran putting 
an arm through the gete. Special guards built om the gates afford protectin 
to the men's feet fram the hazard of sticking the toes out of the cage (fig, 6), 
Chains and bars are used to tie supplies in the cage. Each skip is provided 
with a set of safety dogs. 
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Figure 6. - Folding gates with protective screens and toe guards on cage, 
No. 
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Figure 7. - Arm on cage about to engage limit switch above the 3,000-level 
station, No. 8 shaft. 
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The 1-1/8-inch, 6 x 19, Seale-constructio, lang-lay hoisting rope is 
attached to the skip by means of a spelter-filled socket, and bridle chains 
serve as a secondary safety connection. 


The double-drum, single-clutchea@ hoist is driven by a 350-horsepower 
induction motor through herringbone gears. E:ch drum hes a 3-foot 4-inch face 
and is 7 feet in diameter, The motor is provided with an overload protective 
device. : 


The hoist is cmtrolled through a power lever, a clutch lever, and two 
brake levers. The power lever has mly three positions: lower, neutrel, and 
raise. Power fed to the motor is cmtrolled through a liquid rheostat. 


Dial indicators, in good view of the hoist engineer, serve as gencral level 
indicators, and the drums are marked to show the exact position of the cages 
and skips, A mechanical recording machine records the position of the cxges 
throughout the day. : | 


The hoist roan has a concrete floor, lagged ceiling supported by I-beams 
on steel columns, and gunited walls. It is adequately ventilated. kept 
clean, and is quict enough so thst the engineer can easily hear the signals, 
A guard rail 5 feet high surrounds the machinery. A crane handles heavy 
equipment. A stairway with hand rails passes through the cebleway to the 
sheave rogqne The sheave roan is well-timbered, and the walls are gunited. 
The 6-foot-diameter sheave wheels are ccampletely guarded with 3,/8-inch mesh 
screen, . 


On the hoist, me drum may be clutched in.or ont, and tho other drum is 
solid to the shaft. Men and equimment are handled mly through the canpart- 
ment served by the solid dmm. 


safety Devices 


Each drum of the No. 8 shaft hoist is equipped with e separete service 
brake, These brakes are air-operated to release and weight-operated to close 
end act directly on the hoist drums. They opsrate on the canpressed air 
fumished to the mine, but en auxiliary comprossor is maintained for use in an 
anergency, If the aix pressure should drop fram a normal of 50 pounds to 
below 40 pounds, the brakes will set autcmaticelly, The broke is interlocked 
with the clutch, so that the breke sets eutanatically if the clutch is dis- 
engaged. Only one brake is required in normal operation, end the other breke 
serves as a spare in case of anergency. The pump m the liquid rheostat for 
recirculating the brine solution is intorlocked with the safety devices » soir 
the pump is not operating, the brakes set, and the hoist cennot be operated. 
In case of emerga@cy, tho motor could be reversed to stop the hoist. If the 
power should fail, the brakes would set entanatically, 


A mechanical overwind end underwind device am each drum limits the amount 
of cable that cen be either let out or reeled @™m the drums. A limit switch 
above the 5,000 station ond me above the drum control the distance the .coge 
end skip may be raised in the sheft (fig. 7). These switches cut the power and 
set the brakés on the hoist. To pass the limit switch ebove the station while 
hoisting oro, a foot pedal must be held dow, A grecn signal light will glow 
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on the engineer's stand when this switch is open, A contact switch in each 
canpartment a few feet below the 3,000 station is scrivated by the skip, causing 
& bell to ring in the hoist roan. ‘This serves to put the hoist engineer @ 

the alert as the skip approaches the shaft collar, 


A governor regulates the hoist and limits the rope speed to 710 feet a 
minute. 


In case the power lever should fail to operate, the power can be cut off 
by an emergency switch. When men are hoisted or lowered at the change of 
shifts, an electrician or mechanic is on duty in the hoist roan and is prepared 
to op@m the emergency switch, 


Signal 3 ys tans 


There are two separate signal systems for No. 6 shaft. The cage signal 
system is used aly by the cager to notify the hoist engineer when and where 
to move the cage. The call signal system is used by anyone who wishes to be 
hoisted. The cage signal system devices are operated by pull cords, which 
are behind the station gates, whereas the call signal is operated by a push 
button at each station. "“Hands-off" signs are posted at the station pull cords. 
Signals required by the State mining code are used. 


There are three separate means. of canmunicatiaon for the cage signal 
system: the station system with the pull cord mm each level, the radio-audio 
system with the pull cord on the cage, and the emergency bell-cord systen 
with the pull cord hanging down the shaft (fig. 3). 


The station system is operated on 32-volt direct current supplied by a 
motor-generator set. This set starts autamatically when power has bee restored 
after a power failure. There are two annunciator boards a the hoist signal 
panel, each of which has a number for each level (fig. 5). When the cager 
Signals from a level, an arrow will autamatically point to the number o the 
lower annunciator board to indicate the level fran which he is signaling. The 
hoistman does not reply to the signal unless he does not understand it, in 
which case he will so indicate with two flashes on the call-reply systen. The 
cager will then repeat his signal. The lower annunciator board serves as a 
check for the hoistman to keep him fran moving the cage unlees the cage signal 
is given fran the level on which he has the cage spotted. The hoistman clears 
the lower annunciator by pressing a button. | 


The radio-audio system is operated on a 6-volt autanobile battery carried 
on the cage, The pull cord with a gripper switch, which must be squeezed to 
operate it, is attached to a set qm the cage that transmits the signal through 
the cable. A small audio amplifior in the sheave roam picks up the signal 
frem the cable. The signal is indicated by a "squawker™ on the top of the 
signal panel in the hoist room. A small white light under the "“squawker" also 
flashes when a signal is given. The hoistman does not reply to the signal 
but proceeds to fulfil the request. This system is for emergency use only and 
can be used while the cage is in motion. In case of power failure, this systen 
can still be used. The slack-rope warning also is given in this systen. 
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Figure 8. - Cage call signal button and light and cager at telephone on the 
500-level station, No. 6 shaft. 


Original from 


Digitized by & -»i DL ) _ eee 
bia Google THE OHIO STATE UNIVERSITY 


The emergency bell cord in the shaft is connected to a bell in the hoist 
roam at the bottam of the cableway. This system of signaling is used by the 
shaft repair crew and can be used by the cager in an emergency. 


When the cage is on the 500 level and the gate on the subway is open to 
load men om the bottom deck, the station signal system will not operate, and 
& red light glows on the sigal panel to warn the hoistman. When the bottan 
deck is loaded and the gate is closed, the cager om the bottom deck gives a 
release signal to the upper-deck level om a pull cord provided for that purpose. 
The cager on the upper deck then gives the proper signal to the hois tman an 
the station signal system, releasing the CALC. 


A yellow line is painted at eye level am the cage and on the shaft al 
each station for the convenience of the cager in spotting the cage, 


The call signal system, used to call for the cage, also is operated @m 
the 3e-volt direct current supplied by the motor-generator set. ‘The level 
fran which the call originates will be indicated by an arrow on the upper 
‘annunciator board. <A small bell on the upper left corner of the signal penel 
will ring also when the call sigal is given. ‘The hoistman answers the call 
by pressing a button once which flashes a white light on all stations (fig. 8). 
The hoistman puts a marker on & punchboard at the bottom of the signal panel 
to keep a record of the cell and clears the upper annunciator Doare by pressing 
a button. | 


As in No. 6 shaft, there are two separate signal systems for No. 8 shaft - 
the cager signal and the call signal. These systems, with the three separate 
means of communication (station, radio-audio, and emergency bell cord) for 
the cage signal system are essentially the same as in No, 6 shaft, except that 
annuncliator boards are not provided. 


The No. 5 shaft sigal system is operated by pull cords at each level and 
at the loading pocket statias. The signal is recorded on a signal panel in 
the hoist roan by a large bell and an annunciator board with a separate signal 
panel for each hoisting campartment. When a skip is loaded, the skip tender 
must give a signal of me bell to indicate it is ready to be hoisted. In the 
event of a hang-up in the loading cartridge, the long elapse of time indicates 
to the hoist engineer that there is trouble, and he will not move the skip 
until he receives. an additimal clearance of four bells, 


In addition to the signal systems, telcphones are provided for canmnica- 
tion between the hoist roans and the various stations » Sheave roams, selector 
roam, and loading pockets in all the shafts. 


Fire Protection 


A light switch in a roan adjacent to the No. 6 hoist roam controls all 
the lights in the mine above the 3,000 level. In the event of a fire,- the 
hoist engineer flashes the fire signal m the mine lights. To notify the 
hoistman of a fire @m any level, the fire signal is given on the call system. 
The fire signal is eyes on the ‘mine 9, Lights poe the 3,000 level by the No. 8 
hoist engineer. 
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Curbon tetrachloride and soda-acid fire extinguishers and water taps and 
hose are provided for fire protectim for the- hoist roans. The No. 5 hoist 
rom elso is providod with steel doors, 


A sprinkler system in the No. 8 shaft is operated daily at lunch time 
to wet down the shaft and can be used in case of fire. 


Each shaft statim is provided with a water tap end hose and in sane 
instances also with fire exemerer ete. 


SAFETY LISPECTIOUS 


Hoisting equipment is inspected periodically by the elec tricians, cable- 
men, mechanics, boilermakers, shaft crews, and supervisors. in addition, the 
hoist engineers are required to make certain tests and be alert for defects, 
which are reported immediately to the aia shop foreman, chief electrician, 
or cablenan. 


Various cursory inspectiaqns are made daily, and other thorough inspectiams 
are made weekly, biweekly, manthly, or bimonthly; detailed written reports 
on the thorough inspections are sutmitted. Special inspections are made at 
any time following an eccident or neur accident involving either persmqnel 
or equipment or both. An accident or near accident must be reported immed- 
fately, and work is stopped until inspection and repairs are canpleted. 
Tne following inspectians are made daily: 
a Inspectia@m by the cablann of rope fastenings, wrap of ropes on 
hoist drums, and the wire ropes, with special attentian to that 
portion between the cage or skip and the hoist drums, 


2. <Inspectim of sheave wheels and idlors by imo They are 
_ dubricated, also. 


%. Inspectim of cages and skips by boilexrmakers, 
4. Inspectim of No. 6 shaft by a supervisor. 


5. <Inspecti@m of mechanical parts on hoists by a mechanic. No. 6 and 
No. & hoists are lubricated, also. 


6. Inspectim by an electrician of electrical equipment on hoists , 
including the radio-audio signal S ys Tams « 


7e Limit switehes are tested by hoistmen at the beginning of the shift. 
The following inspections are made weekly: 

le Inspectiam of sefety dogs, ropes, and rope fos tenings by the cablemen. 
2 Inspectia by the boilermakers of cages, skips » rope fastenings, safey 


doys, shaft guides, pockets, counterweight cage, and the. counterweight 
guides and canpartment. 
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3. Inspectim of No. 8 shaft, stations, and loading pockets by a 
supervisor and & cager. 


4. Inspection by mechanics of all mechanical parts of hoisting equipment. 


5. Inspectim by electricians of all electrical parts of hoisting © 
equipment. All safety devices are made to operate, especially 
overspeed and overwind devices. 


The following inspections are made biweekly, monthly, or bimonthly: 


1. No. 8 skips, cages, pockets, and sheave roan, and cableway equipment 
are inspected by the boilemakers biweekly. | 


ee No. 5 shaft, pockets, and skips are inspected sa by the boiler- 
makers . 


3. No. 8manway canpartment is inspected monthly by a supervisor. 
4. No. 6 ana No. 8 shafts are inspected by the boilermakers bimonthly. 


Every 6 months, all hoisting ropes except the flat counterweight cable are 
cut back a minimum Of 6 feet an the cage or skip end and resocketed. At 
intervals of approximately a year, as shown to be necessary by inspactiaons, 
either three-quarters or Oe-ond-Me-quarter turns are cut off the drum end. 
This is dae’ to change the cross-over point, which usually gets excessive wear. 
Occasionally, a piece of rope that has bewn cut off is sent to the factory for 
determination of the breaking point. Also, at 6-month intervals the hoisting 
ropes are tested for remaining strength by taking critical measurements and 
counting broken wires on the worst rope lay. Fram these dete, the safety factor 
is canputed, although they alme aro not used as a criterion to determine 
when hoisting ropes should be replaced. Ropes usually became too short fran 
cutting back before they wear out. Typical safety factors for new ropes and 
the number of turns left ™m the drum when the skip cr cage are at the lowest 
point are as follows; 


Hoist — : serety fuctor No. of tums 
No. Deis win e660 46 505666 66 066 weee ee 7 


No. CO OCHOHHCHHHESOHHO HH HHHCAO HH SBOE 5.0 in 


No. Qibeechcecueseesea eee owe be ry) . 1 


Whenever a rope is replaced, the head sheave is measured for proper groove 
contour for the new ropes. For maximum rope life, the filler blocks on the 
sheave are regrooved if possible or chenged when they are excessively worn. 

The drum grooves also are checked and recut if necessary. 


Tho flat cable carrying the comterweight is not cut back or tested for 
strength; however, it is inspected weekly and is replaced when it shows 
excessive wear. 


Equipment is by special crews, and no one else is authorized to make 
repairs e 
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Ropes are lubricated when necessary, and the conditiqm of lubricatian is 
recorded in the weekly reports. 


CODES OF SAFE PRACTICE 


Eich phase of operations is covered by specific rules, which are know 
as the Codes of Safe Practico.3/ Key officials or supervisors were chosen 
fron verious depertments to write detailed safety instructias in camjunctim 
with the persannel that actually perform the work. The preliminary draft was 
then sulmitted to the foreman, superintendent, shift bosses, and the safety 
department for discussion and was revised before being printed in the final 
form. A thorough study of all available published information qm each subject 
was made fran such sources as; | 


Nationel Safety Council Safe Practices Pamphlets 
National Board of Fire Underwriters 

Institute of Mckers of Explosives 

U.S. Bureau of Mines | 

Insurance canpanies 

Nationel Electrical Safety Code 

Equipment manufacturers 

Safety rules of other canpanies 

Stete laws 


Many of the rules are the result of practical experience obtained locally 
fran accidents and near accidents. The codes are revised fram time to time 
as dictated by additional experience or change in canditiams, 


Enployees are furnished with copies of the codes pertinent to their jobs. 
They are given initial instruction, examination, and periodic reviews on 
these codes. 


The following codes of safe practice have bee adopted for the hoisting 
operaticns : 


Handling Ore and Waste Through No. 5 Sheft 

Sterting Hoist and Motor Ganerator Sot No. 5 Hoist 

No. 6 Shaft Engineer and Cager, Transferring Men ond Supplies 
Duties of Hoist Engineer No. 6 Hoist fran pEoovracen Standpoint 
Attaching Wire Rope Socket No. .6 Hoist 

Changing No, 6 Hoist Flat Cable 

No. 8 Shaft Hoistman and Skip Tenders 


The excerpts that follow are typical of these codes. 


357 Look, A. D., and Sharp, A. A., Safety Practices at United Verde Mine, 


Phelps Dodge Corp., Jerome, Ariz.: Bureau of Mines Inf. Circ. 7501, 1949, 
PP e O-7. 
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No. 6 Shaft Engineer and Cager; Transferring Men and Supplies 


Part I = Hoist’ Engineer 


Oiling and Inspection of Equipment: 


1. The night hoisting engineer shall lubricate the motors and the hoist 
when the oller is not on dutye 


ee The engineer shall test his service brake and emergency pene during 
shaft inspection. When testing service brake, it should be apenas 
when the hoist is in motim, 


3, At the beginning of the shift, when the service brake is cold, both 
brakes shall be used when loading man. 


4, The engineer shall constantly watch for cable, motor, and brake 
defects and report then to the shop foraan, chief electrician, 
or cableman, as the case may be, 


De Hoist engineers shall keep the water in the rheostat at proper level. 
Responsibilities and Duties: 
lL. The hoist engineers shall change shifts in the hoist rom, 


2. The hoist engineer must be thoroughly acquainted with the State 
Code of Hoisting Signals, 


3. When leaving the hoist, make sure the service brake is fimly applied. 
4, The engineer shall not leave the hoist when the cuge is loaded, 


5 He shall flash the level lights at the stipulated time and answer 


6. Check the station marks at regular intervals. When giving a station 
spot, the cager will first spot the cage at the statim and then give 
the signal for that stati. 


7» When necessary to leave the hoist roam, call the cager and instruct 
him to watch the signal board. To call the cager, flash the station 
Signal or use the telephone, 


8. Do not move the cage wnless the signals are clearly understood and 
allow a brief interval of time after the signal is received before 
moving the cages 


9. When making through trip to the 3,000 level, start slowing dow at 
the 2,850 level... 
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14. 


16, 


17s 


18. 


19. 


Should a danger or fire signal be received, signal the cager and 
after getting the cage released take it to the level fran which 
the signels have been received. Four bells shall be the release 
signal at all time. me 


As soa. as the fire signal is flashed, call No, 8 Hoist Engineer 
(phcne 402-R11) and state: “There is a fire in the Mine." 


The cage shall not be moved fram a station until a station signal 
or release bell is given. 


When work is to be done in the shaft, the men doing such work shall 
personally contect the hoist engineer and inform him of their in- 
ta@tiqs, and they shall either notify the cager or engineer when 
they have finished their work. 


When work is to be done in the shaft, the hoist engineer shall 
clearly instruct his relief to this effcct and he shall also 
leave detalled written instructions. 


If eat any time the hoist hus bee idle more than 2 hours, the 
hoist engineer shell clear the shaft by running the cage through 
the shaft before hoisting men and supplies. 


When the cage is released to the hoist megineer, he sholl raise it 
4 fect above the station level. 


Sleck Rope in Shaft: Men observing slack rope in the shaft shall 
immediately pull the cave signal and stop the hoist. When a rope 
is slack, the cage or skip shell not be moved under any circun- 
stances until the hoist engincer end rope foranen have been noti- 
fied and e thorough inspection has been made. 


Material or Tools Dropped Down Shaft: If tools or material are 
drcppcd down the shaft, have the shuft inspected before proceeding 


with nomal operatians. 


Station Sipnol Repair: Hoistman must not move cage away fran any 
station while electriciens are repairing bells qm that station 
until given release by the eloctrician. 


Good Hous ekceping: 


1. 


The hoist engineer shall be respons ible for the cleanliness of the 
hoist room and hoist equinmmt. 


Pert II - Cager 


Hoisting end Lowering Mm: 
The cager shall make the following. inspections before. transferring the 


shifts: 
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Clear both decks of all supplies » chocks, wedges, or chains 


See that the gates are on and properly hung and that the gates 
opposite the entrace are closed and latched. 


a. Loading cage for lowering shift: ‘The cager shal). call the 

levels and see that the men are loaded in proper sequence. 
All men for the bottam levels must be loaded on the top deck, 

be Allow no one on the cage with open lights, tools, ox supplies. 


c. The assistant cager: on the lower deck will observe the same 
procedures in loading his deck. 


de when the lower deck is loaded, the cager on that deck . will see 
that all the men are on the cage. 


() Close the statim gate aeaizely, so that contact will 
be made. | 


(2) Signal a release to the cager on the upper decies 
(3) Close the cage door. 7 a 

The cager qm the upper deck will - 

a, Close the station gate. 

be. See that all of the doors are claed. 

c. . Walt for a clearance fran the lower deck. 


d. Give the statim signal. 


Precautions on Transferring Shift: 
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The cager mist be thoroughly acquainted with the State Code of 
hois ting signals, | 


Stand an the cage deck when giving Signals. Do not give signals 
unless. in the clear, 


No supplies may be carried on ‘the cage with the men. 


ALL persons not employed by the campany must have passes, which 


will be taken up by the cager and turned in at the Time Office. 


See that the cage is spotted aon the Level and ee 8 top spa 
before allowing men to get ofr or On. 


Allow no horseplay on the cage. 


Allow no open lights or smoking qm the cage. 
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Pemmit no ane to get on or off the cage until it has cane toa 
stop. | 
Give signals clearly and distinctly. If a signal is followed 


quickly by a stop signal, be sure the stop signal is understood 
before allowing man to get on or off the cage. 


When hoisting the shift, use the same precautiams as in lowering. 


Handling Men and Supplies During Shift: 


1. 
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Men may be transported with tools or Limited amount of supplies. 


Men shall not be transported with a-fully loaded cage or with 
motors, long timbers, rails, drill steel, or anpty trucks. ‘Two 
full truckloads of steel, or spproximately 8 tons, shall be a 
fully loaded cage. 


Men shall not be handled during shift with explosives m either 
deck, except such men as are necessary to distribute the explosives. 


The cage doors shall be kept in place and kept closed except when 
loading or unloading or when it becanes cae | to renove than 
for loading trucks. | 


Men riding the cage, who are not engaged in transfer of materials, 
shall stand back of the yellow line except when the cage gates are 
clos ed. 


Transferring Haulage Motors: 
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Infom the hoist engineer by phone thet a motor is to be transferred. 
Remove headlight. 

Spot the cage @m the level and open doors. 

When front wheels of motor are on the center track of the cage, 
allow the motorman to place controls in neutral, set brakes fimly 
end get off the motor and cage; then respot the cage. 


When rear wheels of motor are a the cage, wait until motorman 
gets off the cage, then respot the cage as before. 


When the motor is completely on the cage : check the clearance at 
both ends, see that the brakes are set, the controls in neutral, 
the plug pulled, and block the motor at both ends. 

Allow no one on the cage except the motor crew. 


Give the station signal slowly and distinctly. 
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9. In transferring the motor fram the cage to the statim, stand by 
to resport the cage and observe the same precautions as in loading 


the motor. 
Loading Long Timbers, Rails, etc., om the Cago: 
1. Open cage gate and swing back gate carriage. 


2. Place bumper block and floor plates in proper position on the ee 
deck, 


3. Lower cage and throw back the hood. 
4, Roll truck of timber into position in front of cage. | 
De Block timber turck, front and rear 


6. Place timber hooks on timber about one-third of the dis tance fran | 
. the framt end, 


Te Slowly raise the timber with the jib crane, . 

8. As the timber is raised, the man handling it shall slide the rear 
end of it fran the truck, being careful not to topple the rest of 
the timbers and not to get in front of moving timber. 


9. Stand to the rear of the timber as it is slid toward the cage and 
do not sllow any part of the body to be under the suspended timber. 


10. Lower timber onto cage; timber should be near center of cage, with 
top of timber leaning inward. Releas @ crane hooks. | 


Jie Place blocking bar’ in position. After. all of the timbers are stood 
in position, pass a rope around them and tie to the cage so that 
timbers will be held in place, 

12. Lower the cage hood mto timbers . 

13. Raise cage and place enpty timber truck a ones 

Lhe Replace eate carriage and ates gate. 

Unloading Lag Timbers» Rails, or Pipe Em the Cage: | 
1. Remove empty truck from the onge. 
Ce Lower cage and raise hood, one man to remain on deck with the. camer 
Br Releas nope from timbers. - —_ 


4, Lean top of tinbers against station floor. 
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5. Slide bottan of timbers against bumper block, use a bar to pry 
the timbers, and avoid heavy lift and possible strain. 


6. Bind the timbers about 4 feet fram the lower end with a chain 
and binder; have the binder on the top side of timbers. SBrinder 
may be placed in position when timbers are Loaded. | 


7e For long tinbers, rails » OY pipe, place another chain around the 
load near the top to prevent the bundle fram spreading, 


8, The man m the cago shall climb out of the cage before it is moved. 
9. Raise cage slowly until timbers are high enough to load @m the 
truck but not high enough to allow truck stakes to pass beneath _ 
the deck of the cagee 
10. Place roller in position beneath load before it rests on the cage 
floor. Place the other roller on the truck. Push trugk to proper 
position beneath timbers and block it securely both frat and rear. 
11. Shove timbers forward until their frat ends rest m the truck and 
roller. Do not stand in front of the timbers, Use a bar to make 
proper load adjustments. 
12. Lower cage slowly until timbers are canpletely supported by the truck. 
14. Remove chains and binder fram the timbers. 
14, Remove truck of timbers fran the station. 
Loading Long Material fran below Shaft Collar: 
1. Place bumper block and floor plates in position. 
2. Lower cage and raise hood. 
3. Raise cage deck to statim level. 
4. Roll truck of material onto cage or near cage. Lay material on the 
deck and statig floor, being careful to keep the hands and feet in 
the cloar es material is dropped fran the truck. 


5. Slowly lower the cage until the material stands upright on the deck. 
No one shall remain m the cage while it is lowered, 


6. Lean the material against the cross bar and lash it securely. 

Te Lower the hood against the meterial. 

8, Allow no one on the cege except the men engaged in transferring 
the material. 
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Trensfer of Materials: 
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The cager shall give all signals to move the cage in the transfer of 
men or material. The assistant cager shall give signals only when 
instructed to do so by the cager. 


See that trucks are properly loaded. 


Block trucks on the cage, check shaft clearance, and close the 
doors when possible, 


Notify the hoistman if heavy loads of steel or othermaterial are 
to be transferred and respot the cage as required. 


Allow no one to ride with or on top of trucks or cars, either 
loaded or enpty, except supply crew needed in transferring such 


materials, and they shall be allowed sufficient riding SDacee 


Men may ride one deck with trucks qm the other deck. . 
In event thet trucks are loaded om both decks, the cager will give 
a through signal and dispose of same before transferring mq@. 


Spot the cage as it descends to the station, and if possible do 
not allow it to pass the stati so that it must be raised again. 


When moving trucks on or off the cage, make sure that the cage is 
properly spotted. Three inches shall be the maximum difference in 
elevation between the cage and statiqn tracks, 


“Men may ossist the cager in the transfer of materials nly when 


asked to do so by him, and the cager will make sure that they 
understand what is to be dme, 


Keep the cage spotted, so that the transfer of weight and movement 


- of the cage will not upset the truck or catch the end of it om the 


cage floor, 
Keep the feet and hands in the clear at all times, 
Allow no one to get on or off the cage while it is being respotted. 


Dropping Meterial Down Shaft; If materials or tools are dropped 
down the shaft, cager shall immediately report the same to the 
hoist engineer, who will have the shaft inspected before cmtinuing 
with the regular work. | 


Do not leave the hoist motor unattended when putin loads to the 


shaft. 
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Transfer of Dynamite: 


General 3 
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The cager shall notify the hoist neice that eee is to be 
transported through the shaft. 


Four loaded powder trucks shall be placed on the bottan deck and 
two loaded powder trucks on the top deck. The cager will stand by 
and respot the cage as muy.be necessary during the loading operatian. 


The cager will block the trucks and check for shaft clearance. 


Where four trucks are loaded on the cage, the doors must be removed. 
They must be replaced immediately aftor transferring the trucks. 


The cager and the man distributing powder will ride @m ‘the top deck 
with the two loaded powder trucks. 


The cager shall ring the stati@m signals slowly and distinctly. 


The coger will stand by during the unloading operatia to respot 
the cage when necessary, to prevent rough handling of trucks. 


The ceger shall permit no tools or supplies except dynamite @m the 
CE. ZE « 
| 


No one but the distributing crew shall ride with dynamite. 


The cager will close the station gates and release the cage when 
leaving ite Four bells shall be the release signal at all times. 
The cage shall then be raised about 4 feet above the level. The 
cager shall signal for the cage to be lowered when he wishes to 
get Me 


When cleaning stations: the cager shall be cmtinuously alert for 
signals fran the hoist engineer. When the call is given, he shall 
get on the cage immediately and release the cage to the hoist 


engineer. 


Upm receipt of a fire or danger signal, the cager shall get on the 
cage ond release it pene ones 


Good Housekeeping: ‘The eas shall be mee ponss bse for the order= 
liness and erecne nese of the cage. 

Stations: The cager shall keep the station platforms clean and all 
stations shall be kept clear to the point Reeceaves by the yellow 
line. 


Inspection and Repairs: Engineors, shaft inspectors, or repair men 
shall persqally notify the hoist engineer when work is to be done 
in the shaft. They shall notify thehoist e@mgineer or cager when 
they have finished the work, 
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If anything is dropped down the shaft, notify the boss and hoist 
engineer, so that immediate inspectians may be made. 


Supplies: The cager shall keep a supply of station light bulbs 
on the cage. He shall keep three Edisam electric cap lamps om 


the 500 station for replacement of defective lemps. 


Station Marks: ‘The cager will first spot the cage at the station 
and then give that stati signal, which will signify to the hoist 
engineer that the cage is correctly spotted. 


The cager shall keep a lighted lamp om the cage at all times 8 
The cager shall stay with the cage at ‘all times. 
Use radio signal for emergency stops. Try signal on every shift, 


If the radio signal should fail, use the shaft bell rope when 
giving a signal between levels. 


Reports: ‘The cager shall make note of any defects in the cage 
doors, gates, signals, or guides and report the same to his boss 
before going off shift. Any serious defects shall be reported 
at once. _ | 


Coordination with Hoist Engineer: — 
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Should it became necessary for the hoist engineer to leave his 
hoist, the cager will release the cage, go to the hoist roam, and 
watch the signal board. 


Tho cager shall notify the hoist engineer when any heavy material 
is to be transforred. 


The cager shall give the hoist engineer statdien spots at periodic 
intervals. 


Cooperate with the hoist eneneer: in ne safe and efficient transfer 
of nen and supplics,. 


Shaft Inspectios: When shaft is being inspected, hang "KEEP OFF" 
sign on the deck where it can be plainly seen. 


Handling Ore and Wgste Through No. 5 Shaft 
Port. I - Hoist Ingineer 


Orders to transfer muck shall be received fran the shaft forenan or 
general foreman. Special work or repair work shall be discussed and outlined 
with the skip tender or shaft repair crew at the beginning of the shift. 
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Lubrication and Inspection of Equipment: 


s 


1. For lubrication and inspection of -hoist equipment, refer to 
"Standard Practice for Starting Hoist and Motor Generator Set." 


2, Be careful to have a fim footing and handhold when climbing over 
machinery. Do not lubricate the hoist while it is in motia. 


3. Inspect cable and brakes and report any defects at once. 


Responsibilities and Duties:. 


1. He shall clear the shaft before starting hoisting operations or 
before anyme rides the skip if hoist has been idle for several 
hours e 


2. Keep count of the number of skips loaded, and notify skip tender when 
pocket is full. ‘ 


43. If skip is not empty after dumping, as indicated by the motor or 
ammeter, stop the skip at the pocket, so that the skip tenders 
may examine it and clear the skip. 


4, Four bells shall be the release signal, except for transferring 
muck. When transferring muck, the release signal shall be one bell. 


5. Upa receiving a release signal of 4 bells, the skip shall not be 
moved until it is clear that no other signal is intended. 


6. No work shall be dme qm one drum while the other drum is in motion. 


7» Hold no conversatian with anyone while the hoist is in motion or 
while attending signals. 


8. Shall not leave platform while the hoist is in motion. 
9. Pull each skip to the limit switch every day. 
Part II = Skip Tender 


The skip tender shall receive his orders from the shaft foreman or 
general foranan, and he shall proceed to the 1,000 level, where he can discuss 
and outline his work with the hoist engineer. Should any work have to be 
dane that is not in the regular routine, he will inform the hoist engineer 
so that the latter may know what is being dae, . 

The skip tender shall be responsible for the work and safety of his crew. 
He shall instruct his helpers in the proper method of doing the work, 


Sign : 


The skip ‘tender shall know the State Code of Mine Signals and the proper 
method of sending sigals,. = 
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Equipment Inspection: 
1. Cable fastenings. 


(a) ‘The cable fastenings shall be inspected daily. 


Skip tenders shall inspect fastenings, platform, and rollers 
when cableman is not present. 


(b) The hoist engineer shall clear the shaft by running the skips 
through it before hoisting operations camence. 


ee. Skips. 


(a) The skip tender shall examine the skips and ascertain if they 
are empty. 


(b) If skips cmtain an anpeeeniiie: amount of muck, they shall be 
cleaned before hoisting operations are started. 


3 Cleaning skip. 
(a) Spot skip at 1,000 level. 
(b) Goggles shall be worn while cleaning skips. 
(oc) Loosen the muck with a blowpipe. | 


(a) When muck is loosened, signal engineer to dump skip and clase 
the shaft gate. 


(e) Examine the skip and, if it is coe release if for clearing 
the shaft. — : 


4, See that the selector throat and pocket are clear and that selector 
is set properly for the type of muck to be trans ferred. | 


Ride the proper skip; do not step across the shaft to enter the 
selector roan. : 


Transferring Men and Materials: 
1. Men shall ride skip platform. 


2. Be sure that shaft gate is closed. 


3. See that men and material are in the clear before giving signal 
. to move sd 


Loading Skips: 
1. Wear a respirator when loading skip or cartridge. 
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Ce See that skip platform is raised and latched. 

3e Unlock loading-pocket air valve. 

4, Turn on Sprays e 

5. See that guards are in place and partner is in the clear. 

6. Open chute gate and load cartridge ; being careful to watch for 
and remove any log timber, steel, powder, or other materials 
that may appear in the muck. 

7. When cartridge is filled, close chute geste and turn off spray. 


8. See that skip is properly spotted. To spot skip, stop it at the 
proper place and then give station signal. 


9. Open cartridge gate and fill skip. 

10. Cloe cartridge gate. 

li. Signal rolease of loaded skip. 

12. Leave same muck in the chute; do not pull it empty. 


13. ‘ho skip tender shall immediatoly telephme the hoist engineer if 
muck is caming down the shaft, and muck-hoisting operatims shall 
cease, The skip tender shall them go to the selector roan and 
examine the bin and chute, The skip tender shall notity the hoist 
engincer when ready to resume hoisting. 


14, If chute pocket is empty, bar down enough muck to fill it, or block 
the gate. No work shall be done below an eanpty chute until it has 
been blocked. 


Freeing Hung-up Chute: : 


1. Muck may be loosened by using a blowpipe or bar; in no event shall 
fire hoses or high-pressure water be used to free hang-ups in the 
loading chutes or cartridges, 


2. Key rock may be barred loose, care being taken not to get the hands 
in the chute and to keep out of the way of the bar and flying rocks 
when muck is 1ocs@med, 

4%. Blasting chutes. 

Should the above method fail to loosen the muck, it must be blasted. Due 
precaution shall be taken in placament and quantity of powder being used, so 


that doors and chutes are not damaged. If they cannot be loosened by ordinary 
blasting, notify the foreman. 
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(a) Procure powder and primers fran the nearest magazine. Fuse 
‘Shall not be less than 5 feet in length. Fuse and peers 
mus t be brought in separate sacks. 


(b) Return all unused powder and primers to their respective 
MImagazines. No powder or primers may be kept at the working 
place. - : . 


(c) Ins ert primer in powder and tie in place. 


(4) THe banb toa biadtine stick of proper length with cord 


provided for that purpose. Do not use fuse for tying. 


(e) Piace blasting stick with banb in the chute and watch for a 
sudo as of muck. 


(f) Spit fide: ee entrances , and stand iA the clear, | 


: (g)- Rendve powder or primers nei the vicinity of burning operations. 


be 


De 


Releasing hung-up skip at loading pocket. 


(a) Call up the hoist engineer and discuss with him the procedure 
of freeing the skip. 


(vb) Use a bar and free the rock if possible. . 


(c) If rock cannot be freed with the bar, give signal (2 bells) 
| slowly and lower skip 2 or 3 feet. 
Caution: If skip does not move when signal is given, to 
lower, give stop signal immediately and do not 
allow the cable to becane Slack. 


(a) After skp is lowered a short distance, give signal (3 bells) 
to raise it slowly. 


(e) If skip is not freed by lowering and raising it, the rock 
' ghould be blasted. Use the minimum amount of powder and 
place it @m the rock, where it will not damage the skip 
plates or the shaft. 
Muck hung up at the dump. 
(a) Put on safety belt and bar it loose if possible. 


(b) If dump cannot be freed by barring, punch a hole in the 
muck with the bar and blast it dow. 


(c) Use proper precautions in amount of powder and placement 
of shots when blasting. 
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6. If skip does not dump clean, | 
(a) If skip is not empty when returned fran dumping, bar the 
muck loose, if possible, and if this cannot be done, place 
& small amount of powder in it and blast it loose. 


(ob) Do not dump a full cartridge into a partly enpty skip, as 
this causes the skip to overflow, and the spill may jam the skip. 


(c) If skip is campletely filled, stop it at the station and level 


it off to prevent spill. Throw the excess muck back into the 
chute. : 


Changing Selector: 


When changing to chutes that cmtain a djfterent type of muck, the se- 
lector must be set for the proper bin. 


1. Seo that skip is dumped. Do not ride qm skip loaded with muck. 
2.- Signal for skip to be spotted am level. 


3. Get a the south skip platform and then give the signal for 
selector room, 


4, Move selector to proper bin. 


\ 


de dhe skip tender bhall immediately telephme the hoist a@gineer if 
muck is caning down the shaft, and muck hoisting shall cease, 
He will then proceed to the selector roan and examine the chute and 
bine 


6. The skip tender shall telephone the hoist engineer when ready to 
resume hoisting. 


Cleaning Sump Pocket3 


Muck fron the sump pocket is transferred fran the chute at the bottan 
of the pocket to a car. The car is dumped into a skip, which is hoisted to 
the 3,000 level and dumped into the ore pocket, | 


If excessive water is present, the muck mst be locsened to let the 
water drain out. 


le Opa chute and punch a hole in the muck with a bar. 
2. Stand in the clear and blast the pocket, 
3. See that water has drained before pulling chute. 


4, When pulling chute, watch out for a surge of muck or water. 
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5. Work fran side of chute to avoid being struck by rocks on bar. 
6. Have adequate ventilation while working in the pocket. 
Cleaning Spill Pockets: 
le Spot skip at 6pill-pocket chute. 
2e Ope spill-pocket gate with the bar. 
3. Use bar or blowpipe to work the muck fram the spill pocket. 
4, After pocket has been emptied, e36 that gate is closed properly. 


Hous ekeeping: 


The skip tender shall be responsible for tne cleanliness and orderliness 
of the shaft-pocket loading platforms and selector roam. He shall see that 
all tools and hoses are in their proper places and that no unnecessary material 
is left on the platforms. 


Reports ; 


The skip tender shall report to the foreman any skips, gates, doors, 
chutes, or guides in bad order or any other equipment that may need attentian. 


Obvious Hazards: 


1. Falling rock--getting too close to shaft or putting hands in chute 
while mick is moving. 


2. Getting m or off skip or cage while in motion. 
3e Failure to éicee Stetion gates. 
4, Faulty equipment. Failure to inspect and report same, 
Se Improper method of doing work. Lack of training or instructions. 
6. Failure to give sia properly. 
7e Powder or primers in the muck, | 
8. Powder or primers left in sacks or lying loose. 
9. The improper use of explas ives. 
iG. Ridin Cacao. onceneadiead Auetecd- oe ciate ron: 
ki Oe Riding on heavy loaded skip. | | 
12. Passing through shaft to selector roam; riding the wrong skip. 
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Shaft Inspection by Repaimmen: 


1. No shaft-repair work shall be done in the shaft until it hes been 
inspected fran the selector roan to the point where work is to be 
done. 


2. Shaft repairmen shall contact the hoist engineer and inform him of 
their work and method of procedure, 


3e Shaft repairman shall advise hoist engineer of any change in the 
routinés 


4, Release skip ne you are through with it and ‘do not leave it 
. gpotted an the statim, 


5 Inspection procedure. 


(a) Thoroughly inspect fastenings, platform, and skip before 
working On Same. . 


(b) Ride to the selector roa on the skip platform, 
(c) Clean down all loose material or rocks at selector roan, — 
(d) Attach a 200-foot rope to the station signal rope, 


(e) Get on working i aeeoni and proceed slowly through the cae 
Cleaning down all loose material. 


(f) Examino station doors and, if spill is present, open, the 
door and clean off the spill. Be sure the door is closed 
tightly. 


(z) Stop at each loading pocket and examine cartridge gates and 
chute gates. The gates should be closed end same muck left 
an the Sunes 


(n) grin spill pockets and remove spill if pockets are full. 


(13 Report to the forenan any unsafe condition or equipment in 
need of repair. ; 


TRAINING OF HOIST CREW 


In picking a man to train as. a hoist engineer, casideratiam is given to 
the man's intelligence, ability to handle the job, his record in the mine, 
and his character and habits. Before starting training and ance a year 
thereafter, the man must pass a rigid physical examination given by the canpany 
physician. A new man usually starts as student hoist engineer and he will 
spend fran 6 to 10 weeks under supervision of the regular hoistman operating 
the hoist part of the shift. During the period he must learn the State signal 
code and the Codes of Safe Practice that are applicable. While the student is 
in training, he is given an examination and review qm the pertinent codes by 
the safety dopartment. 
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the period 1955 to 1942, inclusive, based upon the total man-hours for 
mines. Compared with this figure and calculated mm the same basis } 
quency rate for hoisting accidents at the United Verde mine was 0.2 for 
period 1935 to 1950, inclusive. As shaft accidents are usually severe. 
frequently fatal, if data were available for camparison on a basis of 
erity, the weer: achieved at this mine probably would appear even more 
ress ive. 


CON CLUS ION 


The good accident experience in hoisting at the United Verde mine has 
n attained by & concerted effort on the part of the mine officials, 
ervisors, and safety department and the cooperation of the employees to 
vent accidents. The safety practice at this operatim is based ma 
tinuous program anploying the use of specific and detailed codes of safe 
ctice for each job, proper choice and training of empoyees, periodic safety 
tings, installation of proper equipment, preventative maintenance with 
‘quent and eye tanaese inspections, accident Se ener ee and close 
ervisiaqn, 
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Care is exercised also in picking men to train as cagers and skip tenders, 
A skip tender must have worked as a miner and know how to handle explosive. 
This requirement is necessary because the skip tenders often have to blast 
hung cartridge chutes or loading pockets. ‘The new man is put to work under 
supervision of an experienced cager or skip tender and is not allowed to work 
by himself until he knows the job thoroughly. Training of skip tenders and 
cagers usually requires 1 week's time. As in the case of the holstmen, each 
cager or skip tender must leam the State signal code for hoisting and the 
Codes of Safe Practice applicable to the shaft in which he is to work. They 
must also pass an examinatiao given by the safety department. 


The safety department keeps a Code of Safe Practice record for each man, 
which shows the codes issued, reviewed, and the results of examinations. 
Codes are reviewed mmce & year. 


SAFETY MEETINGS 


Safety meetings are held underground and on the surface every month durin; 
the work shift, ‘the meetings are held by the various supervisors in separate 
groups or units, end each unit meeting is attended by 10 to 40 men who work 
in the same part of the mine or shop. All units hold their safety meetings 
on the same dey. 


The supervisors, acting as chairmen, prepare suitable material for the 
meeting, aided by a suggested outline from the safety department. A report 1s 
made of all accidents since the last meeting, instructims qm safe practices 
are given, and attention is called to any poor practices observed, The men 
are urged to submit safety suggestims verbally, and these meetings are the 
major source of safety suggestiaqs, which are recorded on a standard form and 
submitted by the secretary with the minutes of the meeting. The secretary, 
appointed for each unit meeting, keeps the minutes of the meeting. 


SAFETY RECORD 


The results of good safe practice are reflected in the safety record in 
hoisting at this operation. Fran the time the Phelps Dodge Corp. purchased 
the mine in 19355 until January 1, 1951, there have been a total of six lost-tiz: 
accidents and no fatalities. During this time an average of approximately 
375 men were anployed underground. Besides the lowering and hoisting of these 
men and others who had occasiagn to go underground fram time to time, a large 
quantity of ore and materials have been transported through the shafts. 


Three of the six accidents occurred while loading or unloading materials 
and resulted in a total of 116 days! lost time. The remaining three hoisting 
accidamts resulted in 2,715 days! lost time. 


These accidents were investigated thoroughly and corrective measures were 
taken wherever possible. 


Published data4/ on accidents fran hoisting in underground metal mines 
for 1931 to 1942 show that the frequency rate for hoisting accidents was 1.22 
Bureau of Mines, Accidents from Hoisting and Haulage in Metal Mines, Metal- 
Mine Accident-Prevention Course - Sec. 23 Miners' Circular 53, 1945, p. 3. 
4.286 - 29 - 


Google 


